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opqKEF^wLFO-XV./Y_ DC–RF >Y0½HgAO
|±¡æçTcSd%Te#uvwlÒ6¢Q_HgA^*£¡
ÍEFQ¤%d#1§¨þ¥§¨^wk_oTcSd%Te#uÈ¯Ëº__
Vz{¢ 
1. ?@ 
 DC–RF >Y0½HgA^KM¦üu®wlþDirect current; DCLu
È|§jÒ%DHgA<01^¤< þ`Radio frequency; RFLuÈwq6Hg
AVx'6¹_¤N#$GR%OHgA [1]qà¢rOLÌuÈkl+~¨Á­
HgAEOÍ³X¾O¶·KmÊrQq¯°O©ªQHf"E[1][2][3]
A>Df¯°«O¤±*3[Hf"E[4]âuWX­lm_¢YYºHgA
K 10,000 K V¬³¤£^ëwi­V®Éqà_ìÓ¯«!KåYÊùJE
°%GO¥uÈkl§~­lwëOEFuîKû¢Hf"EO?Í±²O
_ìu$Þ³qàuîºªW)^Yl´YwO¡3qà[5]¢ëµuæçTc
Sd%Te#uÈ¡]Ûu¶·¸¹ºlwOOHgAOæç«ãK¶·Û
VË_ìuYÜYÜ ¸ÐV$^_ìþJCDu >Y0½HgA
uvwlK±3¹®È©9\:ºV
=±Y_Oæ[1][2][6]9­lwO
'qàk_¢ 
 ërqoqK >Y0½HgA
1%R£u®ÇHgA^*£
EF®È©¡ÍQ¤%d#1
§¨OEÍ»EVºur^qHg
AOE¡]uî_VËr
^VñÍ^YlEF^wLFO-
XV./Y_ DC–RF >Y0½H
gAO|±¡æçTcSd%Te
#V¼'_[7]¢ 
 
2. ABCD 
 ÅO+~¨Á½¾u®wlHg
AO¦ÐKM¦^Úqà¢¼E¢
uÒG¿#VXw^ÜHgAV+
[_u_klÀ7}Á~¯C
Q_­Íu5w^=±qm¢­ºuÈ
LÂÃr^qm¢rO^m. DC–RF	

	

 
	
©DE©N!GÄ%uîÃÙÚ®È©wLFu\MaxwellOÙÚ×
ØÙÚ^¢oqKE¡]OÅ>cDEVÆ³_ìu Large Eddy Simulation 
(LES) u¥¦wlæç«ãV¼'ëOµ 10,000 KV¬³¤£OHgA^_^ 300 K
O*£¼E-XYº"u¢EFVL¯MÇÜºw¢3O#
uKÇÏaw±¦õwL^wk_-Ïçumøà¯«ã^_O	uÀ7
Íu* Reynoldsæ^_^¤ Reynoldsæ^_r^u¢CìÍ^_^
Í^_V"u«ã$à¢ërqo«ãqKLYF0½E°%Gu®wlQ¤
%d#1§¨ÕÖG[8]VXw_¢ 
 ­ºuHgAOæç«ãu®wlKÒO-Ïç[O'ºªK 45 =uÈr­
[V./YÇÜºw¢ëOðÙqFu®ÇA0 æK 0.003V0.045 O
uà_ì¦EÏÛóXO«ãEî%UVXwlYQÉ^Íu`G"#E°%G
qODEVÆ³_ìuKÉ«ã"#Vr^u¢C¡ÓÍÒHf%
R^YlHgAVm­[V®É|¦EÏ^ YlL¯MÉr^u
rO^mæç«ãK|uº±^¢ëO_ì×ØÙÚO\ÊVË£øtu
ÈklYZ[YëOæçÇÏ?VWXYl*Yq«ãVº±[YljÉr^ w¢Y
YºæçÇÏuK"u¥VÌYlYQÉ?à_ìHgA^*£
EFO¥§¨Vºu^wÉoOñÍuYlYQÉ¢ërqTK¥OÍÆ
u`?	pøtOúXV¼'rOÙtK-Ïç[­[wÛóu®w
lº«ãVº±ur^ÈÊºlw¢ëO_ìHgAOæç«ãu®w
l	pøtVXw_^wÉ9Kw¢ërqoqK¥VÍÆ_ìuº£	p
øtVúXYº«ãOÎÏVÐ_ìuË£øtV 10%ÑÒ^wÉst
VXwl\ÊOYZ[Vjk_¢Q_ÓZÊ+~ÊOYZ[uKÅOº£	pøt
VXw_¢"#fÊuKº£ Adams-Bashforth tVúXY_¢[lO«ãu®wl.
©DE©N!GÄ%OÃÏVÔÕ­¹_ì«ã^_K`a²tuÈ¯ 2,051,033Ö
OQ#1f%GÕS%Uu­wLF^¿0H#FYº PISO t[9]VXwl
EFO«ãVjk_¢ 
 
3. ABEF 
 Ëu DC–RF >Y0½HgA1%ROxyV¸¢£Ø 50 mmO1%RO:
uÖ&uklÔÇº_Ç 3 mmOE01º 300 KOÒG¿#¼ET%E¼E^Yl×
T~VÁklØ]­¢Q_1%R:	pO£Ø 8 mmOGº 12,000 KO DCH
gA<01 3 Sl/minqÙÚ­¢RFwQ>GKzØ 30 mmÆ­ 30 mmR0R
#¿ 10 mmOº¹BÌ3VYlw¢DCL®È© RFLu\Û]LÐKë® 0.6 
kW®È© 6.0 kW^YRF%<`æK 4 MHz^Y_¢"#EB0HÇV 0.5 ms^Y+¶
½¾ (time = 0) ^Yl9\:ºOFV«ã^_[u²³_¢«ãuKL>M%L
>N#E"#$%OE%P%Q#RS%$ SX-9VXw_¢ 
 
4. ABGH 
 ºuo«ãuÈklËº_EFOyÍÜ#òV¸¢7,500 K®È© 10,000 KO
é£&±q#âÇº_¦ºHgA1%R£K¼½q¡ÍEF^k
l®¯YÜYÜ=±­9\:ºOF^KÚÝwO^klwr^¢¤£
OHgA^_uKº¹B3O¦¸ÝÞßºr^ w¢rKwLO¤
wHgA^_u LorentzÐi+YDEVàE_ìqà¢Q_ëOÝÞßK1
	


%R:ºØ]­*£OT%E¼EuV²³_ìq^Yl1%R£O
EFuá¸¯+NÏO¤w DCHgA<01âj¢Q_*£^_u®Ç
±Kù­ÊðÙq¤£OHgA^_u®Ç±Kãumw¢rK*£OMHg
A[Yl¤£uµuÉäuÈkl²å_ìqà¢ 
 ¡u±æØB#´GOKç© Q = 3Oéç&uÈkl±u­¥§¨V¸¢rr
q QKy± 10 m/s^1%R£ØuÈklÂ[­lw¢¤£^_u®Ç¥§¨K
mÊëOðÙq*£^_qK æOù­¥i+Ylw¢¤£^_u®Ç¥KãuH
gAuèÊ Lorentz ÐuÃíOqà^.³º¢Q_¤£^_KÇÏ¤w_ì
*£^_u+ÈÉù­¥K¢qmw¢ùRSYÊK	RSO¥«K 4,000 K2ü
O^_uºrKHgA^*£O¼E^O»&âÔq+ÐÍº
±ÏuÈkli+Y_O^.³º¢Q_1%RÖâÔq*£Où­¥«+H
gA<01<éu¢¥§¨umAQl6°«ã­lw¢ 
 
5. G@ 
 EF^wLFO-XV./Y_ DC–RF >Y0½HgAO|±¡
æçTcSd%Te#V¼'HgA^*£¡ÍEF®È©Q
¤%d#1§¨Vºur^u~Y_¢	K	
[7]VCD­_w¢ 
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 oKL>M%L>N#E"#$%OE%P%Q#RS%$VWXr^qÓ
¡r^qm«ãQ%½O¤±[uà_klK"#$%îïûÈÈ¯dêÐVw_)m
QY_¢Q_¥§¨uî`ëeVÊ)­wQY_OìËl
m^íî£ðïklmuOGVYQ¢®oK4e~¥ðe~ðþ¥
(C): 23560182uÈklj_Oqàr^VrruÑYQ¢ 
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